Introduction
Kuisma and colleagues [1] defined the family as an interactive system that is regulated by 'family dynamics'. The study of family dynamics focuses on the internal psychological processes, behaviors and methods of communication that underpin the relationships between family members, and between the family unit and the outside world. [2] Systematic Family Therapy, a branch of family therapy that has developed over the past 40 years, is grounded in the theory of family dynamics. [3] Attention Deficit Hyperactivity Disorder (ADHD) is a common behavioral disorder among children with a prevalence of 5 to 8%. [4] The main clinical symptoms include difficulty concentrating, hyperactivity, and impulsiveness. If not treated, over time the symptoms have negative effects on academic performance and social functioning. The cause of ADHD remains unknown but it is associated with introversion and emotional instability, and the families of these children tend to have low intimacy, decreased emotional expressiveness, few intellectual interests, high conflict and excessive controls on the children's behavior. [5] The treatment of ADHD usually combines medication and behavioral therapy. Recent reports in China on the effectiveness of adjunctive Systematic Family Therapy in ADHD has stimulated interest in this modality. [6] But the appropriate application of family-based interventions for ADHD requires a detailed, culture-specific understanding of the family dynamics of families with children that have ADHD. Several studies report that the characteristics of the families of patients with different types of mental disorders are different, [7] [8] [9] but to our knowledge no study in China has assessed the family dynamics of families with children with ADHD.
The current study compares the family dynamics of families with and without children with ADHD in Nanjing, China. In this paper 'family dynamics' refers to the behavior and communication within the family, and the relationship of the family unit to the outside world.
Methods

Subjects
The method of identifying cases and controls is shown in Figure 1 . All cases were outpatients at the Child Mental Health Research Center of Nanjing Brain Hospital from January to December 2010, who had been diagnosed with ADHD by two experienced psychiatrists according to the criteria specified in the Chinese Classification of Mental Disorders (CCMD-3). [10] Children with comorbid developmental disorders, emotional disorders, tic disorders or conduct disorders and those who had not yet entered the third grade of primary school were excluded. A total of 46 qualified cases participated and successfully completed the study survey. Their mean (sd) age was 11.9 (1.8) years; 41 were boys and 5 were girls; the duration of illness ranged from 3 to 6 years; and their main clinical symptoms were hyperactivity, impulsiveness and attention deficit.
Healthy control subjects were selected from one elementary school and one middle school in Nanjing randomly selected from all schools in Nanjing that participated in a national study on families and children. Stratified sampling methods were used to identify 120 children,who had average or above average academic performance and who were 10 to 17 years of age, from eight classrooms at the two schools. Among the 120 children, 17 were unwilling to participate in the survey and 20 only partially completed the survey questionnaire. The remaining 83 completed the survey. The number of ADHD cases in each of the 16 gender-age groups (i.e., 10-year-old boys, 10-year-old-girls, ….17-year-old boys, 17-year-old girls) in the patient group were then randomly selected from the corresponding gender-age group in the 83 students who completed the survey. This resulted in 46 controls with the same gender and age distribution as the cases, including 41 boys and 5 girls with a mean age of 11.9 (1.7) years.
All participating students and their parents signed written consent forms to participate in the study.
Survey
The children and both parents of all cases and controls separately completed the main survey instrument -the Questionnaire of Systemic Family Dynamics (QSFD) [3] -but only the results for the children are presented in the current report. The patient group respondents completed the survey in the outpatient clinic; control group respondents completed the survey at the children's schools. Participants were instructed by three trained researchers in the completion of the Figure 1 . Identification of cases and controls survey instrument. The researchers then observed the participants while they completed the survey (which took about 10 minutes) and were available to clarify any questions the respondents did not understand. Basic demographic information on the age and gender of the child, and on the level of parental education and family income were obtained from participants' mothers.
The Questionnaire of Systemic Family Dynamics (QSFD)
Developed by Yang and colleagues, [3] the QSFD includes 29 items scored on 1-5 point Likert scales that are subdivided into four dimensions: good vs. bad family atmosphere (11 items), individuation vs. symbiosis of family members (8 items), moral absolutism vs. moral relativism of family members (6 items), and perceived responsibility (self vs. others) for psychological problems (4 items). The Family Atmosphere dimension assesses the degree to which the household is relaxed, cheerful and non-authoritarian; the Individuation-Symbiosis dimension assesses the extent to which family members are independent of each other; the Absolutism-Relativism dimension assesses the degree to which family members see the world in terms of 'black' and 'white' and in terms of 'right' and 'wrong'; and the Responsibility for Psychological Problems dimension assesses the extent to which respondents think psychological illnesses are caused by personal and family problems. [11] Based on earlier research on the questionnaire, the internal consistency of the 29 items in the QSFD using Cronbach's α is 0.81, and the α of the four dimensions are 0.67-0.87. The test-retest reliability of the overall scale (using Pearson's correlation coefficient) is 0.89 and that for the four dimension scores range from 0.74-0.92. [3] 
Statistical methods
The data were analyzed using SPSS 19.0. Chisquared tests and Mann-Whitney rank tests were used to compare characteristics of cases and controls. The QSFD scores of cases and controls were compared using t-tests. The relationship of the QSFD total score and dimension scores to parental education and family economic status were assessed using Spearman ranked correlation coefficients. Linear regression models using the total QSFD score and, separately, each of the four QSFD dimension scales as the dependent variables assessed the relationship of ADHD to family dynamics after adjusting for the effects of parental education and family income level.
This study was approved by the Ethical Review Board of the Nanjing Brain Hospital.
Results
As shown in Table 1 , there were no significant differences in the characteristics of patients' and controls' families. The majority were nuclear families in which the subject was the only child. About 40% of the children's fathers and 35% of their mothers had a university education. The majority of families had monthly incomes of 3000 to 10 000 Renminbi per month ($440-$1470 in $US), placing them in China's urban middle class. Table 2 shows that the internal consistency of the overall QFSD score in this sample was satisfactory (alpha >0.60), but the internal consistency for the four dimension scores were poor (alpha between 0.40 and 0.60). The total score and three of the dimensional scores of the QSFD were significantly higher in the case group than in the control group. Compared to the healthy control children, the ADHD children reported a poorer family atmosphere, less individuation of family members, and a more morally relativistic approach to problem solving in the family.
As shown in Table 3 , parental education level and family economic level were not related to the various measures of family functioning. The one exception was that children of mothers with higher levels of education were more likely to report more morally rigid attitudes in family members.
The results of the linear regression analyses are shown in Table 4 . After adjusting for the potential effects of parental education, maternal education and the economic level of the family, children with ADHD reported a poorer family atmosphere and less individuation of family members than control children. There were, however, no statistically significant differences between groups in the absolutism vs. relativism dimension or in the responsibility for psychological problems dimension. 
Discussion
Main findings
Our findings support previous studies [12] that report abnormal functioning in the families of children with ADHD. Using a scale specifically designed to assess family dynamics in Chinese families, children with ADHD report that the overall functioning in their families is poorer than that reported by children of the same age and gender who do not have ADHD. The differences were most marked in their assessment of the Family Atmosphere dimension -reflecting families that are less relaxed, less cheerful and more authoritarian -but the ADHD children also reported less individuation (i.e., independence from parents) and less moral absolutism in their families. Most of these differences persisted after adjusting the results for the educational level of the parents and the economic status of the family. Somewhat surprisingly, with one exception we did not find that parental educational level and family economic status was related to the children's assessments of family dynamics. The one exception was that higher maternal education was related to children's reports of greater moral absolutism (i.e., very clear distinction of 'good' and 'bad' with no middle ground) in the family.
There are several mechanisms that could explain the connection between ADHD and poor family functioning and decreased individuation. The children's attention deficit and poor academic performance may cause long lasting disappointment for parents and lead to disagreements about parenting style. The hyperactive and impulsive behavior of the children can lead to trouble at school that parents try to resolve by punishing the children. These changes in family relationships could result in an unhappy and antagonistic family atmosphere. The intellectual and emotional deficits of ADHD children [13, 14] can lead to low self-confidence and, thus, over-reliance on their parents. At the same time their disruptive behavior can cause parents to introduce rigid methods to control their activities. This could result in decreased age-appropriate independence of the children and resentment of parental restrictions.
Limitations
The reported differences in the families of children with ADHD and control families are based on the reports of children 10 to 17 years of age. Comparison of the children's assessments of family functioning to those of their parents is needed to evaluate the validity of the children's assessments. Moreover, the internal consistency of the four dimension scores of the main instrument used in the study to assess family dynamics (α=0.44-0.53) were poorer in this sample of children than previously reported for adult respondents [8] (α= 0.67-0.87). Thus the reliability and validity of the scale when completed by children need to be assessed further by comparing the results with other measures of family functioning.
We were able to control for the age and gender of the children and to adjust the results for the potential effect of parental education and the economic level of the family, but the relatively small sample size made it impossible to adjust for other potential confounders such as the duration and severity of ADHD or to conduct stratified analyses by age and gender. This is a cross-sectional study so it is not possible to determine the causal relationship between ADHD and abnormal family dynamics. Abnormal family dynamics could be a response to the occurrence of ADHD in a child, but it is also possible that underlying family problems precipitate or exacerbate ADHD. Prospective studies of family functioning will be needed to clarify the causal relationship between these variables.
Significance
This preliminary study on the family dynamics of families with children that have ADHD in China finds that children with ADHD are more likely to report a poor family atmosphere and less independence than children of the same age and gender who do not have ADHD. Further work is needed to validate the methods for assessing family dynamics in Chinese families, particularly when using children as informants, but this method provides valuable information that can be used as the focus of family therapy that can augment traditional pharmacological and behavioral approaches to the treatment of ADHD.
